. Contact look-up 
Introduction
The geologic map of the Tucson-Nogales 1:250,000 scale quadrangle (Peterson and others, 1990 ) was digitized by U.S. Geological Survey staff and University of Arizona contractors at the Southwest Field Office, Tucson, Arizona, in 2000 for input into a geographic information system (GIS). The database was created for use as a basemap in a decision support system designed by the National Industrial Minerals and Surface Processes project. The resulting digital geologic map database can be queried in many ways to produce a variety of geologic maps. Digital base map data files (topography, roads, towns, rivers and lakes, etc.) are not included; they may be obtained from a variety of commercial and government sources. Additionally, point features, such as strike and dip, were not captured from the original paper map and are not included in the database. This database is not meant to be used or displayed at any scale larger than 1:250,000 (for example, 1:100,000 or 1:24,000). The digital geologic map graphics and plot files that are provided in the digital package are representations of the digital database. They are not designed to be cartographic products.
The map area is located in Southern Arizona ( fig. 1 ), just north of the border with Mexico. This report describes the methods used to convert the geologic map data into a digital format, the ArcInfo GIS file structures and relationships, and explains how to download the digital files from the U.S. Geological Survey public access World Wide Web site on the Internet.
List of Map Units

Qta
Alluvium and sedimentary rock (Holocene to Middle Miocene) -Unconsolidated to well-consolidated and caliche-cemented sand, silt, and gravel and dissected basin-fill deposits of conglomerate, sandstone, and siltstone with minor lacustrine rocks. Includes Quiburis Formation, Ft. Lowell Formation, and parts of Rillito Andesite (Brown, 1939) (Peterson and others, 1990) . Problems resulting from unlabeled units, missing contacts, extra contacts, and other geologic inconsistencies were resolved by G.J. Orris using other published and unpublished geologic maps of the area and geologic reasoning to keep the changes as consistent as possible with the rest of the original map. These sources include Beikman and others (1995) , Berquist and others (1978) , Haxel and others (1978) , and Keith and Theodore (1975) . Peterson and others (1990) compiled the source map geology from Bikerman (1967) , Bromfield (1952) , Brown (1939) , , Dickenson and Shafiqullah (1989) , Keith and others (1980) , Peterson (1938) , Richard and Courtright (1960) , and Shafiqullah and others (1976) , among many other sources.
The overall accuracy, with respect to the location of the lines, of the digital geologic map is probably no better than approximately ± 200 m. This digital database is not meant to be used or displayed at any scale larger than 1:250,000 (for example, 1:100,000 or 1:24,000).
More information is now known about the geology of southern Arizona than was known at the time the map was originally compiled. Among the geologic problems associated with the original compilation are the following problems 
GIS Documentation
The Tucson-Nogales Digital Geologic Database consists of one ArcInfo dataset: TN250K (geologic structure). The relationships between this dataset and its respective look-up (related) tables are illustrated in Figure 2 . The TN250K dataset contains the arcs representing contacts, faults, and linear geologic units (dikes), and the polygons representing the areal geologic rock units. Appendix A has the list of the digital files in the Open-File Report. Appendix B contains the metadata for the digital geologic map database. LGU (also for use with the GEOL_DIA.LIN lineset). The Internet sites contain the complete database for the digital geologic map of the Tucson and Nogales Quadrangles. To manipulate these data in a geographic information system (GIS), you must have a GIS that is capable of reading ArcInfo interchange-format files.
Linear Features
Areal Features
Obtaining Paper Maps
Paper copies of the digital geologic map are not available from the USGS. However, with access to the Internet and access to a large-format (36") color plotter that can interpret either PDF (portable document format) , or EPS (encapsulated postscript) files, a 1:250,000-scale paper copy of the geologic map can be made as follows: 1. Download the digital version of the map, tn250k.pdf or tn250k.eps, from the USGS public access World Wide Web site on the Internet using the URL = http://geopubs.wr.usgs.gov/open-file/of01-275 or 2. Anonymous FTP the plot file, tn250k.pdf or tn250k.eps, from: geopubs.wr.usgs.gov, in the directory: pub/open-file/of01-275 3. This file can be plotted by any large-format color plotter that can interpret EPS or PDF files. The map dimensions are 38.5" by 35.0", landscape orientation.
A set of tics were mathmetically generated for pre-selected latitude-longitude coordinates then projected to the Universal Tranverse Mercator projection (zone 12) and the scanned map was registered to the set of tics.
The map was divided into ten sections and the line work was digitized and attributed for each of the sections in a "headsup", on-screen fashion. A standard zoom scale was employed when digitizing the arcs.
Check plots were produced to check both line (arc) locational and attributional fidelity relative to the source mylar map. Line work accuracy was verified. The editor made changes where appropriate and the edits were entered. The checking/editing process was repeated until no additional corrections could be identified.
The 10 digitized sections were joined, edited for dangles and undershoots, and cleaned to produce polygon topology.
Polygons were attributed with the geologic (rock) unit label. Queried units, unlabeled units, and multiple-labeled units from the original map were flagged in the coverage.
Check plots were made of the polygon rock unit attributes. The editor employed other published and unpublished geologic maps to resolve the flagged units. Geologic inconsistencies (such as adjacent polygons with the same geologic label) were identified and resolved. This step was repeated as needed.
The accompanying tables were defined and populated. Files accompanying the database where produced.
